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In the current year, raiircad bridge bullders fuce tasks of an unpres=
oddnhed: mmgnitude. It is neceseary to comstrust or recomstruct 500 large and
medium tridges on rallroade in the war-devastated regions, on new trunk linea
now wpder ocomstruotica, and wa the operating systoms nov under recomstructiom.

VWhile the volume of ixrestwent in capital recomstrucstion of ruined bridges
o railaoeds in 1946 oxoeeded the iuvestment volums of [rewar years by two t>
three times, the 1347 volmme v 1l bo increased 1.5 tiass over that of 194§,

The past year may be drsoribed as the year of completion of the reorsan-
iravion of tridge comstraction, aad of the conclusion of the change-over from
teuporary recamstruction of tridges to new and perwmnent congtruction. This
was the year of the craanitation of Glavmostostroy(Nain Administration for -
Capital Reomstrustion an? Construstion of Kailroad Bridges) under the Ministry
of Tralsportetion, 'In Glavmostostroy there are row two lhridge trusts, ome
industrial entermse, AdA six regiomal administxatioms. Total per.cmnel ex-
oeeds 40,600, Gilsvmostostroy has become tke leeling organize’.ian in bridge
::rqtrwtiu:, charged with comstruction and reccmatruction of the largest

ages .

In the ..t year Glavmostostroy completed work costing 355 million rubles,
of vhich 277 mllion rubles were spesat un comstrwotion of largs and medium
tridges. B8ix large new bridges vwére built, 52 completsly rebuilt, and
15 wure reconditioned.

Bridge builisrs make maxioum use of wbat remeins of ahutment fomu?sationc.

This work is ver; labisiors, dut 1% requires ssaller quantities of new materials.
Nerertboless, Glavmosiostroy last year poured upwvard of 105,000 cudic metexrs of
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comcrete and reinforced copcreve for abutmenmts and spans. Ths tridge builders

alsc use the metal of the original girders. laast yuer, 23,500 toms of metal

gpen soctlons were erected, despite the fact thar culy 12,000 tons of girders

vere roceived from industrial plants, Thus, more thaa 11,000 tons of old metal
rdere vere uged,

Another aspect of 1946 btridge construciion should be noted. The poor
supply of timbex, stome and other materials from central agencles -- in all mot
mose ‘than 40 percentt of the requivements -- forced the diversiom of spesialized,
skilled labor forees into self-provislonirg. During ths yoar, Glavmostostroy
Iridge bullders procured 155,000 cublc meters of timbey, fulfililing the plarmed
self-gupply by 103 percent. They also manufactured 7.400 tons of girders,
2,146 tons of scarfoldings and centers, procured 109,000 cublc meters of stoms,
172,000 ‘cublc: msters of cruvhed rock, made 400 tore of forglngs, ete. All this,
in spite of apireciably assisting the fulfillmert of the plan, may not be
Jooked upon &s normal. Hridgs builders should be cocupled with thelr owan
affaivs -- putting supplied materials inte comstrusticm, eresting spans jro-
viled by the. central supply agenciss.

- Nany yeluable techniquer were carried over into cepital resomstruction of
. hridges from the wide sxerience with tempcrary re-establistment of destroyed

tridges during ths war, when the enginsera, working at high speed, aasured. the
. recongtruction ‘of ‘bridges behind the advancing Soviet Awmiy.

This was espéoially trme in the evection of hridge spams. Zefore the
ver, as & ruls, thoy were put togethsr on solid etagirg. This entailed great
expenditure of materisls and working force or staging comstruction. In 1946,
such a mothod was used only cccasionally. Eroction vas accomplished by
hinged (navesnyy) or semihinged (poluavesnyy) ussembly, by longitudinal ox
tranoverse lamnching, and aiso with the use of stoock mstal steging.

Rapecially economical and effective was the method of longitudizal .
launching of epans, assembled cn the bank and pushed on the longitudinal girders
of; the swaemiiled span along the axris of the existing temporary bridge. In this
mothod, the need for subfloor staging is almost sompletely oliminated.

In place of the cumh~ous piles and stean rame or hammers used befors the
war, Ught 7lle drivera vith Ilesel-Yriven rams weighing 1,200 Kicgrams are
widely employad in basic recorstrction to drive piles under temporary staging.

Cantilever crenes with a €O-ton load capscity, desigued axd p-oduced
dwring the war, were also effectively employed for lowering small span struc-
tures into plavs., Cranee ¢ largs loed capacity are nov being designed and
munufactrsd for this purpese., .

Paeumatic hydraulic jacks, especially userul during the war for temporery
tridgs reconstruotion; are nor being videly used in baeic reccnstruction. This
type of Jack vas not useld in Iridge comstruction before the war. TIn compexriscn
wikh the hylraulic jacks them used, the effectireness of the rnemmatic hydraulic
Jecks in raising end lowering span secticma im twn to thee times higher, They
sre alsc xore reliabls and agprecistly lighter,

Tims, snglneecing and techmicel thought in 1546 wus concenirated om im-
Rrovemmut of ereciion of astal apan sections. It is known, howscer, that cca~
struction &xd reccmstructicn of foundatiors ars anong the most lubos-consuning
operations in bridge ballding. Work on foundation recomstruciion in 19% was
ccnduotéd by old, prewar mothods, and builders and Gesigners introduced nothing
nev in this funlememtal aspect of bridgs comstraction. Ia 1947, for rescmstzus-
ticn of desiroyst uadervater fuundations, massive caisscms must glve vy to
lighter oaiseoms. Bulkheade of the typs designed by engineers Ozearov and
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Zaﬁrodin‘; ani metal chanxel bars of simplified ™" and "XI¥ p&oﬁh ®ist Te more
wi‘d-oly ased .

A fsw original and glever sclutions to mrohlems of cspliml rescmstrustion
of destroyed bridgee msy be emumerated. The resconstructiom of the trides n
across the Dom at Liskl 1s an example. Double-track span sections, 120 weters'
Laog and weighing more thsn 1,000 toms each, were raised a height of 2k mibers.
Fitting of mew metal at the broken emds of the span secticms was accomplished
with guy derricke, mounted on the phars of the bridge.

Alsc imberesting ia the recopetruction of a bridge acroes the Beairs
vhere five span sestiong. each 55 meters long, were set up cn the bawks, ase
esublad and them launched lomgitudinally emto the foundations,

¥er recopstruction of a Wridge asross the Dmepr, ilfting asibes of the
olmplast type wore designed and built in the vicinity of the hwidge frem the
mstal of the collapsed structures. Twelve such crenes were set wp forr use in
the reconatrvotion of this bridge. Using these cranes, the bmilders achieved
'l & remarkabls insrease 1o speed, and improvemsnt in quality of work.

The construstion of a 55-meter span of the hridge asroes the Bhelom® ghonld
be noted, ¥ach helf of the span was assembled end riveted an itw own ‘side of
this river. A cemter pier was bullt and ths riveted half-epans were lowersd
into place 1y a cantilsver crans and riveted togetber, ’

A nwaber of organizatiomal and technical deficiencies in Ixridge scimatxus-
tion in 19%6 should be noted. The construction of the bridge scross the
strrat Saleshchika Station, assigned to tke Stal'most Trust, iay be poimted
' as an exampls of bad crganirational work. lLack of yreparatory work ex-~
tended che estimated £) days of work to 153 days.

In the course of werk on the tridge across the Igulstu, & mstal pile
already &riven had to be replacel by a caisson foundation of unsownd
. Plaxs drewn up by the Dueprotransproyekt. Apexrt from & 2-momth delay, <his
entallad & vesst of labor and inoreased the comstructiom sost.

On she btridge across the Piyussa, a puption of the fres¥ ecororete im &n
abutmans of the tridge wes badly poured and froze &s a result of lack of yeeda-
fatickaffrr concrete work dnder winter conditions. Thisppouring hed to de
Ttroken and removed, anu replaced with conorste roured unier noyml tawpsrature
conditions.

In discueaing tne fundamental problsms oonsarned in the plan for bridge
tuilding in 1947 and projects designated for compistion in the period 1987-
1950, the tasks of phiuning cwganizations should be examiv.d first affafl.

! Besids having to issue technical plans to tuilders in good tims, the
pianning organizations must meks thess plens fauitless, so that the comstawe-
tion and reconstruction of iridges be complsted in thke shurtest porsibls time.

A struggls against unmecessary items should be cme of the main objeotivee
in the total plan for redusing camstruction costs and expeniiture of matexial
means ,

Meanwhile, Soyustrensproysk: (All-Union Planning and Swrvey Associatiom of
the Ministry of Tremsportation) plaming organisktiome often igpore this mpst
important comsldersticm. As a single example, one may point to the plame c?
ths ‘c1dgae across the Dnsir at Zhlobin., The plan of reccnatruction amtieipated
an inereass of 1.34h meters in the vertinel clearance mMsr the bridge vith a .
corresponding heightening of ths approachze., This nesessitated pouring 95,000
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cub:lc meéerm of cmréﬁé n eé.ch of the \app;.-c.;o'.che‘s ang mcrouins the height of
the conorete abutmsnte. The total cost of this supplementary work was givesy
as 1.5 mlilion rubles.

Also, this adiition to the old, deteriorated fills would lower the gexmmml
stabllity of ths atmtments. Glavmostostroy pointed out to Soyustrensproyekt
the 1llsgloalness of this pert of theprroject, and the nscessity of ite ex~
clusion. Boyustrammproyekt, hovever, in the person of Préifapd, (akisfchll’ tha
tacluingl ssction, refused to revisw the plan, Mmatifying it omtensidly as &
categorical demand of the Ministry of the River Fleet. As subsequently developed,
the Kinletry hed insisted on no euch thing and geye its consent to the
Glavmostostroy for the elimination of this superfluouns work.

During a review of projocts plamned for 1947, Glavmostostroy, in condwns-
tion with the Bureau of Batimetes, Miniatry of Transportstion, discorered and
eliminated unnscespary coste in the projects totaling about 8 miliion rubles,

In 19%6, several comstruction organizations hed to stop work as & result
of poor plans, expoged in the cowrme of ccmstruction. The hridges on the
Chernyy Tashlyk and Ingulsts rivers had to . completely reddsigned.

The mont sexious deficiensy im the work of the planners is the fast that
their plaming only amounts to epplying acospted, comrentiamal types &f dekign
for foundations anl spens to a spsoific situsticm. Seyaztremeps '
yeroly show suy, enginesring srostivensas ir the mearch for new and bebiew
construotion methods. It is not acnidental that the sta~dard metal pattarn
structures pismned by Transmostproyskt were rejected by the Scientific Estimates
Coundil of the Gosplan as obsolets and incapable of manufactare by mass Irodwo-
‘tiom. “AS & result, a large amownt of plamming work, costing about half a
ﬁ.:!.:ucn rubles went to waste.

The pature of ths work of capital reccastrustion of tridges is markedly
differsnt from ordirary new tridge construction. It is matwrwl, therefors,
that the persomnsl and equipms=t of a reconstruction organization should differ
from thoge of a construstion organiszatic) of the prevar perioi. Inasmmoh as
sach dbridge is damaged in a different mammer and tc a different degree, the
dermnd for qualified workers in warious skills is also different for each bridge.
As a regult, & comstruction organization starting on a new project is alwayw
faced with a shoiiage of workers in ome skill and & suplus of workers in
amther., Forcexauwple, on a hridce with destroyed span sections dut 1littadd-
touched foundmticms, the comstimotion orew always has a shortege of erectors,
assemblers, ani sometimes even carpenters, btut a surplue of oeaent men. In
tho event of heavy destruotion of the foundations, the situation is reversed.,

Such & problem canuot te pashed into the btackgromnd. It wonld not arise
if each work:: possoesed several skills, The majority of the akillsd woxSoers
should inow the erector trede. Unfortunately, meay umpsrvicors have not givem
suffioient attenticn to the introdustion of tkl¢ inportant mesasure.

During capital reccnetruction, the builders usmally emcounter damrge o
cnly partly destroysd abutment subatructurez. The abovewater parts of the
abutments and the spans are usually complstely destroyed. The volume of com-
arels pouring required is small us coppared with new ccastruotion. In adii-
tion, theare 1s oftem considerabls work of a light nature st seperetsd poiwta
alag the iridge. Naturally, such a sitmat.on requires the use of light sad
mcre movable equlament. Therefure, cranes, holsts anl other ccmstruotiom
oequipment and ucoessuries should have lightwelght parte, and Te edsy tc as-
eomble aud disassembl2. The Diesel pils drivsr, menufacivrsd during the ewr
and widely used now in capital recomstruction, is & good ez=mpls of this sort
of equipment, .
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The degroe tc whlch 1.filng cranss, movabip und staticpary, are used in
bridge canstruction establishes the technical lsvel of a given operatiom. At
Iresent, ths Glavmostostroy is not distributing a sufficlent mmber of oranes
to its organizations, : .

The planned issue of cénes for 1947 ia alao yary Limivh ﬂ%ﬂw\k&s
Tigld guy crenies or tower cranes must still e tsed’, W %‘ : ‘
both in plants and construetion Bawes, and &lvo oh the Wit .

labor-consuming. losding and unloading work should be rerformed with cranes.
This comsidersbly reduces the labor requiremsnts and spssds up handling.

I(sohmiutiaﬂ of comstruction i lmportant for the most repid solution of
the heidge problem. However, the Glavmostostroy equipment park camnot de eon-
sldered satimfactory.

Iast year, earthwork inm widge cometruction was 80 percent wochanizad,

Irsparation and pouring of conorets 90 psrcent, hordzontal imterdsmlu and 113

87 parcent, and vertical materials handling 66 percent. The task in 1647 1a to

mechanl ze complately consrets and eractiom work, and therefore it im neceesary

to augmant mechanical and power~iriven equipment. This mey be dopeiin three

wgaz - (1) by continuing the expansion of machine constymotion, {2) by & botter
- ‘anll more complste uss of machines, and (3) by & corresponding redusticn of man-

Power. in the wirk mechenized, especially in lalbor -conswaing aotivities.

. The comatruction crgsnisations cannot be Priised for their use of machinery
Camressor capacity was suployed last year only 5T peroent, antammtic maohinos
51 percemt, oranes 32 parcent, conveyers 6L persen’, cement mixers 23 perocent,
and elsotric-power stations 70 percent. This 1s cme of the reascns for the
crganizations® failure to £81f111 the 1945 plan,

Sixty-ton cantilevar crenes, widely wasd Guring the war,
reconstrastion only for the dismaniling of tenporary bridges or for dropping in
Emll. span gections up to 33 meters long (in the latber case, by separate
blosks /a1c/). Glavaostostroy is currentlr finishing plans for a two-osmbi-
Iver arens of 175-ton capacity. Swch a high-sapacity crane permits plascing
wholo 55-meter metal span sections on the sbutments vithont the construcstion
of steging, and also the placing of jrefabricated reinforced oconorete stimotwres
of up to 175 tms In weight.

Handling of materials ocoupies a large place in labor ccnsmmvtion and ex-~
Penditwre of tiza. On some bridgos, the expenditure of labar in harizontal
&0d vertical handiing ammmts to about 40 parcent of the total sork om the bridge.
Howerer, this aspect of nonstruction meohanization has not, as a ruls, been’
sivon: dus attantion.

In spite of existing caltle cranes, 1ifting cranes, gtatiomary cauveyers
and othar heary equipment, wammal handling of loads with wheolbarrows ans
lorries alog poarly laid-ous peths still predomivates. Giving dus attention
to use of heavy equimment fn bacic wark, the bullders forget alout small-scale
mechani zation which tay be succersfully used in subsidiary work. The utiliza-
tion of smll, movrable crenes, overhead trollsys, Jacks, anmd other light
oquipment is very affactive.

Wiy toapoiwry-bridge recomstruction during the var was in =any Instances
achisrsd by means of prefabrication of large anits such as elemeats of abutmenty
and span seotions, placed later with crenes.

Such 2 method slould be widely used in capital reconstruction. Bridges

&oroes the bottom lJand (pryma) of tLs Don will be reduilt on this Zesic in the
carrsat yoar, Rere, 76 reinfaroed coucrete arch spans 20 msters loug and
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valghing move than 60 tons each #il. be comsiructed at the side of the bridge,
and lowered iato plece by cantilaver cranes of TO-ten capacity.

For reconstruction of tridgss af wo 15 mtoers Iin lemgth; plans have beem 4
* worked out for singls-plecs veinforced scmorstc structiures up to 60 toms, to e
put in place by cantilever or locamoLive rranss, These structures will be 1.
menutactured by factory methods.

The comatrastion: of deep abutment foundations by use of calsioms, although
cansidered ope of the most scientifically proved methods, necessarily imvalives
the danger of working ixn a wedium of compresssed air, and is most expensive..
Even befors the war, bridge bullders were comsidering the possidbllity of some’:*
plstely olimivating the nscessity of having workers: wider ccmpreassd ailr during
the sinking of ths calsscn, or at the very lsest, of reducing the required
pugbsr of sand hogs to & minimum, and thus lovering labor costs.

The firat steps in this direction wers taken in ths construction of the
Eamsnnyy ‘and Eresniokholmekly bridges in Moscow in 1936-1937 vhere Lgdromechani s
tion of ‘opsretions in the chamber of the caisson was first employed. Despite
‘lack ‘of .experience with thie method. high econcmy and technical efficiemsy wore

: eat&'i:lished., although some nesd for refinsments in the hydrcmschenical equip-
’mt'. vas also. rerealed

Eyﬂranohmioal e&isaqn work was widely used in 1639-1940 im ths oonstiuc-
ticn of ‘the motor-highway teridge across the Dnepr at Klev, Pump dredgss nsed
on the Moscow bhridges Zor removiag saxth from the caisson chsmbers were in this
ingtance 1splaced by hydroelsvators. Oa the Drapxr bridge construcsticms 25 cals
sons vere sunk 29 metere intc ths bottom by means of hydromechanization, ani of
these, cme was droprod automatically, 1.e., without workers being presemt in'
the crdmsam. The nuiber of persons working in compressed air was reduced six
to elght times in comparison with the nsually accepted mode of work. The pro-
duotivity of the sand hogs was reised ten to twelve times. The speed of
caisson work was increased on the averegs three to four times.

Glavmpstostroy has set itself the task of introiucing this alvanced teckh-
nology in all instances vhere it is expedient and teshnically possidle. At
esent, hydroaschanization of caissop opexations is being used in the connrzuwo-
fiop of the bridge across the Dnepr at Darnitsa, vhere 15 caissons vill be sunk
by ‘this method.

The explogymant of hydromschanization ir bridge constructic. skomld not bve
regirioted to caisson vork. Hylromachemisation has beem and should bs fwrther
used ip dizgging out foundstion pits, in poring approaches to a bridge, in pro-
owring gravel for oancrete fram the river bottom, etec.

In 1947, tridge tuilders munt widen the use of autamatic arc welding on
movel span sections, This muuh has already been dome in this respeots
(1) Technical aperificatioms for planning and plant manmufacture of welded span
costions have been estabiished. (2) A group of engineers of the Elsstris Arc
Welding Instituke of the Uiwrainian Academy of Scienves has been designated to
teach the tschmology of autamatic arc welding. (3) An exverimental 55-metsr
walded: sjan section has been set up in the bridgr across the “atre, apom
whioh regular observations will be coniucted. However, we ars still Zur from
general introdusticn of elsciric welding in bridge construction.

Along with ths failure to fulfill “he plar for productimn &nd rupply’
of weldwd span sectioms, the Ministry cf Transportation likcwise failed to
porfora some necogedry yreparatory msasurep for the effeciive implementation
of this most impartant program. In particular, the standard specifioations
Tor plaming and maaufaciure of veldsd spans were not apprured, &nd the train-
ing of axtomatic ars-weldirg epecialiste ie bsing only weekly prehed .
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‘Acadenlclan Ye. 0. Fatbn, why Prépared the swandard specifications, has
given epd continues to give great assistanze tothe Ministry of Transportation
‘2 this respsct.

It should be noted that the Ministry of Transportation, amd in particular
the Central Administration of Roadways, still retain.a conservativa attitude’
toward welded bridges, which sttitude cannot but affect the headway of the pro-
Joct.

We are little experienced with extcmaticslly welded spans. We mmst roly
@ specialists having the neceseary expsrisnce and knowledge, and in partioulsr
upon Paton, the mest highly qualified specialist in the fisld. The tridge
tuildere of ‘the Minietry work against the Blsstric Are Weolding Institute, and
repeatedly introduce corrections and fundamental amendments to the standaxd
specifications prepared by the Institute., As & result, the standerd spscifica-
ticne subtmittied in 1946 have not yot been appraved.

Glavmostostroy and the Scientific and Technical Comell of the Matstry
mst dscido these questions with the least delay. Wolded spans must de of the
highest quality, and this is possibls omly by giving carefdl attentionm to the
technology and method of welding. Control of aiherence to requiremsnts cap
only bs realized by highly qualified specialists.

_-The construction of temporary living and vorking qnarters, of ataging, of
Lemporary tridge decks, etc., cccuples an imporiant plase in terms of expendi-
vare. of -tim, laktor force, and mmterials, The cost of housing and wirking ac-
commodations alone amounts to 12 percent of the total cost of a bridgs.

In 1946, the bridge trainy of the Glavmoctostroy aversged 11-12 months far
ane birridge recomstruction job. Building of temporary structures accomnts for
25 percent of the time spemt ir suck recomstruction, and expenditure of muterial
and money are correspoxdingly high, Many buillers failed to comsider the
tacporary and seavonal aspescts~f housing construstion in 1946, with the result
that many of the structures ware more permansnt than necessary, since at the
end of the bridge Job they still bad tc be torn down.,

At vresant, 1t has been decided to use stock prefabrioatel housing, wares
bruses, workshops, and cther buildings. BStock ataging and (anters ure bdeing
mnufactured. The manufacture of emall emargency bridges to be supported on
Borev jacks is contemplated for the near future.

The realization of these measures will make poeaible an important redustion
in bridge comstruction or recomatruction time. Material, labor, and capital
vill be saved. The use of stock mstal staging, Zor instance, will cut the
timber neoded for putting up a 10C-meter span about 80 percent .

It should be noted thet the weight of the approved type of stoock staging is
st1ll too high. 7The plams for this ataging should be rivieved with thig in .
mind . Woight reduction coull easily be uttainsd by using tubular-steel cross
eections instead of channsl heams. Proliminary calculatiome indicate a woight
redidction of 50 percer” or mors -ould be achisvel in the manufacture of these
stock stagings. . .

. The 1947 Giavmostostroy program calls for comatrustion and reconstrmoticn
of 225 tridges at & total cost of over 40C millicm rublos. The Glavmostostroy
1tgelf vill invest another 80 milillon rubles in the coustras+iom of “wridgo-
building plants. It is understardabls that in operations of such large soals,
the mmmllest saving In percert will represent a comsiderable amowmt of noney.,

The nsoeseity for the stristest economy 1s not; hoverer, aprreciated by
all butllers.
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The introductiom of cost accounving and material plamning in the lowest
echolons of comstructlion is ctie of the basis tasks cf the 1947 bridge-building
plan,

A& lezge parcentage of workers in bridge comstruction axs still act fAIfill.
ing their morms. In 1946, this group amounted to 4.5 percent of the wofkers., -
The bleme for this falls on a number of organizations which have bsesn irrospoa—
nible comcerning living and working conditions for the workers. In the places
mro due attention was given this problem; the success apeaks for itmelf., For
anwpla, bridge train Fo 411 {Artemenio, shief) pays & great deal of attention
to it vorkers® nseds, and they alweye surpass thelr quotas, It .regedifdod
six dvsrds this year, vhils Mo klh (Suslov, chief) eseived five.

Fearly 5,000 Btakhanorites -« srection ard cATpamiIy mem ~- GTS DOW [ID-

»vdming 1.,5-2 anpusl quotas esch ysar. Iatheman Davydov did 2.5 ysars work in

Staneoutter Wamwmor; until his election to the Supreme Soriet of the

: m, m surpassing his quotes 5,400 percent,

Ghvmatontrcy has grown to be an enormous specialired orgarization, In

'the curzent year it migt carry out reconstructiom of 1B unolassified (vneklassmaya)

bridges totaling 15,715 meters in length, 108 large bridges totaling 21, 159

e :mtm, m 99 Mi\m magao totaling 5,478 metevs,

&wh & m-osn.u will not be possible without m.xinm mechanisatica of
‘labo, and ths most Bodern technology.

- Glavmostostroy plans to introduce 2 mumber of improvements in comstrmotion
of adbutment feundations, These improvements will involve the use of lomg rein-
forced oomorete, metal, timber, and screv pllss iz comnection with “hin-walled
calzams. For tho foandatioms «f smll tridges, large prefabricated blooks will
be ussd., The fasing (oblitsovka) of the abutmeniw of large endi mediwm lridges
will be hinged. The metal girder assexdly will be hivged or semihinged. Metal
span seotions more “han 45 meters laag will be &Xc welded, To comsorve metal,
Teinforcsd ~sonorete sran gacticons will be used for several large and medium
bridges.

" Acoording to prelisinary caloulatioms made by Glavmostostrey, 1987 odm-
striaction costs should be lowered 18 million rubles by the above msasarvs.

Timbér seving will anomnt to 36,000 cubis meters, and labor expenditure will
be deorensed hy 300,200 man-days.
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